Introduction
Geo ther mal en ergy is en ergy ac cu mu lated in the flu ids and masses of the rocks in the earth's crust. Geo ther mal flu ids and pos si bil i ties for their ap pli ca tion have been known for a long time. The most im por tant ad van tages of geo ther mal en ergy us age in com par i son to the other en ergy sources are less en vi ron ment pol lu tion and sig nif i cantly lower exploitation costs [1] .
Geo ther mal springs in Sijarinska spa were known and used even by Romans and Sases. There are about 15 min eral springs in the spa [2] . For the thermomineral wa ters heat en ergy ex ploi ta tion, only the springs with the water tem per a ture over 50 °C are in ter est ing. There fore, the tab. 1 shows fun da men tal data only for these springs.
From the as pect of the heat po ten tial, the most inter est ing bor ing is bor ing B-4 with 1232 m depth. It should be noted that at the depth of 300 m, the flow rate of 60 l/s ap peared. For the pur pose of fur ther ex am i na tions, the bor ing went deeper and reached the depth of 1232 m. At this depth, the flow rate was about 33 l/s, and for that rea son it was damped. In the de pend ence of the dump ing the flow rate changes ac cord ing to the data in di a grams on fig. 1 . In the de pend ence of the dump ing, the flow rate can be reg ulated in the range from a few li ters to 33 l/s ( fig. 1 ) [2] . Observations made from 1991 to nowadays showed that wa ter tem per a ture was in the range from 75-78 °C, and flow rate at the open bor ing was over 30 l. These data were for the ob ser va tion pe riod of about twenty days [2] . For the sup posed sta ble flow rate of 25 l/s and tem per a ture of 75 °C, cool ing this wa ter to the tem per a ture of 37 °C may give about 5 MW of heat power. At these flow rate val ues, bor ing dump ing should be of the value or der of 1.5 bar. Be side geo ther mal wa ter, the ac com pa ny ing gas with the gas fac tor 1:4,4 can also be used [2, 3] . Min i mum tem per a ture at the out let of the heat exchanger is 37 °C in or der to pres sure bi o log i cal sta bil ity of the thermomineral wa ter, i. e. in or der not to come to the sys tem biopollution.
Nowadays, geo ther mal po ten tial of the deep bor ing B-4 is used as fol lows. PVC pipe line takes to the ho tel 5-6 l/s of geo ther mal wa ter with the tem per a ture at 75-76 °C. In the ex change sub-sta tion (plate exchangers) a part of the geo ther mal wa ter en ergy is given over to the ho tel build ing. The above-men tioned flow rate of the geo ther mal water is suf fi cient for the heat ing of the en tire ho tel. Only on ex tremely cold days, the ad ditional heat ing is nec es sary.
It should be noted that the en tire pri mary part of the ho tel heat ing has been done in the dou ble in stal la tion ver sion -at a given mo ment, only one pipe line and one exchanger are ac tive, while the other ones are in re serve or un der re pair. Due to the chemi cal com po si tion of geo ther mal wa ter and hav ing in mind the length of the pri mary pipeline, dou ble in stal la tions are log i cal so lu tion.
Geo ther mal wa ter shows great in cli na tion to wards sed i ment for ma tion in pipelines. Ex pe ri ence of the maintenance ser vice has shown that in a year, the in stal la tion walls be come cov ered by de pos its of cal cium car bon ate -ar agon ite a few cen ti me ters up to about 20 cen ti me ters thick [4] .
Chemical composition at geothermal water from boring B-4
Ta ble 2 (see on next page) shows the ex am i na tion re sults of the geo ther mal water chem i cal com po si tion with the dates of examinations.
Re gard ing the ten dency to wards stone de pos its and cor ro sive ac tion of the water, Langelier's sat u ra tion in dex and Ryzner's sta bil ity in dex (es ti ma tion of the ten dency to wards cal cium car bon ate de pos its on met als) are used [3] [4] [5] [6] [7] . The ob tained val ues for Langelier's in dex and Ryzner's in dex were L. I. (1.25-1.85) and R. I. (4.10-4.78), re spectively.
Pos i tive Langlier's in dex value (tab. 3) shows that the ex am ined wa ter is not aggres sive, does not dis solve the pro tec tive cal cium car bon ate layer (de pos ited on the pipes walls), shows no ten dency towards cor ro sion. Ryzner's in dex shows that the ex am ined wa ter has an ob vi ous ten dency to wards car bon ate de pos its. These meth ods take into consid er ation only car bon ate, bi car bon ate, and car bon acid con tent in wa ter, while the in fluence of other fac tors in ne glected [1, 3, 7, 8] . Stain less steel C4574 has been used, which, as ex per i men tal ex am i na tions in liter a ture have shown, has less ened ten dency to wards cor ro sion in geo ther mal in stal la tions. 
Technological scheme of the pilot plant
Fig ure 2 shows the tech no log i cal scheme of the pi lot plant, dry ing plant for fruit and veg e ta ble dry ing, which uses geo ther mal wa ter heat en ergy. The pi lot plant is placed in the ex change sta tion at the Gejzer ho tel in Sijarinska spa. From the feed ing pipe line con nected to the bor ing B-4, geo ther mal wa ter with tem per a ture 72 °C (heat pipe line from the bor ing B-4 to the ho tel is about 500 m long, which causes the drop in tem per ature from 75 to 72 °C, is introducted into a pipe exchanger with the cover plate fill ing. At the exchanger out let, wa ter tem per a ture is 63 °C. It is taken trough a re turn pipe line to the ca nal. Fresh air at 23 °C tem per a ture is blown by a fan trough the heat exchanger fill ing. At the out let of the exchanger, air tem per a ture is 53 °C and it is taken into dry ing plant through a conic shape ca nal. At the out let of the dry ing plant, air tem per a ture is 24 °C.
Cover plate fill ing sur face of the built in exchanger is 11.1 m 2 , so it can ac cept larger quantities of car rot for dry ing in one cy cle.
Previous calculation of the pipe heat exchanger with the cover plate filling
The cal cu la tion has been made for the fol low ing pa ram e ters of car rot dry ing: -drying temperature, ¢¢ t 2 -53 °C, -drying time (cycle) -4,5 h, -drying plant capacity -15 kg/cicle, -moisture content for the raw material-carrot -93,7%, and -moisture content for material at the end of drying -11,8%. La tent heat needed to take mois ture out of the ma te rial, ac cord ing to Rebinder, Krisher, and Kye, r = 4000-10000 kJ/kg. We ac cept the la tent heat of the car rot, r = 6000 kJ/kg.
Heat quan tity needed: In the pre vi ous equa tion, the time is marked with t v .
The geo ther mal wa ter flow nec es sary for the pi lot plant work ing is about 0.1 l/s. Fig ure 1 helps de ter mine the dump ing ad e quate for this flow, which is about 8.5 bar. Geother mal wa ter tem per a ture of the in let/out let: ¢ =°¢ =°t t 1 2 72 63 C and C. Mean logarythm tem per a ture dif fer ence:
2781°C
Ve loc ity of the air flow around the pipes: v = 3 m/s. Co ef fi cient of heat trans fer from area with ex change to air:
Co ef fi cient of heat trans fer from the wa ter to the pipe is ac cepted as a 2 = 500 W/m 2 K.
Co ef fi cient of heat con duc tiv ity for the pipes (steel) is l = 35 W/m 2 K. Pipe thick ness is d = 2 mm. Co ef fi cient of heat pass ing:
Exchanger sur face neccessary for the exchanger is 4550 W:
Geo ther mal wa ter flow nec es sary for the pi lot plant work ing is about 0.121 l/s.
Technical-technological drying plant parameters
Tech ni cal-tech no log i cal dry ing plant pa ram e ters are as fel lows (for car rot): · fan rotation number is 750/min. and can be regulated from the zero to the maximum value, on the scale from 1 to 10; for carrot it is 625/min., · fan electro motor power is 400 W, · surface of the cover plate filling of the exchanger is 11.1 m 2 , · air velocity and flow rate can be regulated by changing electro motor turn number, 
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· geothermal water flow is regulated by values at the heat exchanger and at the outlet of the exchanger, · outer air temperature is about 24 °C (the drying plant is in the exchange station so the temperature is almost constant), · geothermal water temperature at the exchanger inlet is 72 °C, · water temperature at the exchanger outlet is 63 °C, · air temperature of the drying plant inlet is 53 °C, · air temperature of the drying plant outlet is 39.5 °C, and · number of drying plant is 4 (one more can be added).
Ta ble 4 shows tech ni cal-tech no log i cal op ti mum val ues pa ram e ters, experimentaly ob tained while dry ing car rot, and the o ret i cal val ues for dry ing rasp berry, cel ery (leaves), and pars ley (leaves and root). 
Conclusions
On the ba sis of the cal cu la tion of heat exchanger, with the geo ther mal wa ter flow of only 0.121 l/s heat power of about 5000 W is achieved, by de creas ing geo ther mal wa ter tem per a ture at the exchanger out let to 63 °C. For an in dus trial plant, un der the identi cal con di tions of the heat ex change by us ing geo ther mal wa ter flow of, for in stance 15 l/s, avail able heat power of 2.5 MW. In the case of the max i mum flow rate of 30 l/s, un der the same con di tions the avail able power of 5 MW would be obtained.
On the of all above-men tioned, a con clu sion can be made that in Sijarinska spa an in dus trial plant for geo ther mal wa ter use can be built.
There is an idea to build an ex change sta tion be side the bor ing B-4 with the maxi mum ca pac ity, wherefrom heat en ergy would be trans ported to fur ther us ers by chem ically pre pared wa ter, in or der to avoid for ma tion of thick de pos its in pipelines.
If the pos si bil ity of CO 2 exploitation the quan tity of which is 1:4.4 in re la tion to the wa ter is taken into con sid er ation, then the ef fects are con sid er ably greater.
